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User defines a perspective viewing window 
in 3D space by specifying parameters of 
Zoom, Pan and Tilt (d,A. and p) 



I 

For each pixel (p,q) in the perspective viewing 

window, apply Ray Tracing algorithm to 
determine the unique corresponding reflection 
point M on the surface of the mirror 

i 

Back projecting point M to pixel location 0. j) on 
sensor's image plane based on pre-calibrated 
geometric relationship between camera and 
the mirror. 

i 

Form a Mapping Matrix that relates the pixel in 
the perspective viewing window with the 
Pixel values in the omni-directional image 
W(p,q)=MAP[l(ij)] 

i 

Display the perspective image W 



Update the image acquisition of omnidirectional 

image I. 
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FIG. 7 



Acquire and store a reference 
omnidirectional image l 0 



I 

Acquire sequential omnidirectional 
image lj 



Frame Subtraction 
Diff=l 0 -lj 



4> 



Smooth Filter to de-noise 



I 

^ Check to see if any element in Diff 

exceeds the pre-set threshold 



Convert the area of anomaly into non-distorted 
image for visual examination 



i 



Set off alarm signal if any anomaly is confirmed 
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Acquire sound signal using an array of 
microphone of acoustic sensors 



I 

Based on the spatial and temporal differences 
among signals received from different sensor, 
the direction of sound source can be estimated 



^ a 

Based on the estimated direction of the sound 
source, determine the parameters (d, A, p) for 
configuring the perspective viewing window 

I 

Adjust the perspective viewing window to face 
the direction of the sound source 
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FIG. 13 
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Listening Socket Object 



Start socket and create 
listening socket object 
with special port 



Listen connection 



Does any client call in? y— 1 
No 
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Create a socket object & 
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